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FIG. 2
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FIG. 3
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POLISHING PAD FOR WAFER POLISHING
APPARATUS AND MANUFACTURING
METHOD THEREFOR

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

This application 1s a U.S. National Stage Application
under 35 U.S.C. § 371 of PCT Application No. PCT/

KR2018/006352, filed Jun. 4, 2018, which claims priority to
Korean Patent Application No. 10-2018-0014011, filed Feb.

5, 2018, whose entire disclosures are hereby incorporated by
reference.

TECHNICAL FIELD

The present invention relates to a water polishing appa-
ratus, and more particularly to a polishing pad used to polish
a wafer.

BACKGROUND ART

A silicon water manufacturing process includes a single
crystal growth process for producing a single-crystal ingot,
a slicing process for slicing the single-crystal ingot to obtain
a thin disk-shaped water, an edge grinding process for
machining the outer circumierential portion of the water
obtained through the slicing process i1n order to prevent
cracking or distortion of the wafer, a lapping process for
removing remaining damage to the water due to mechanical
processing, a polishing process for mirror-polishing the
waler, and a cleaning process for removing an abrasive or
foreign substances adhered to the polished wafer.

Among these processes, the waler polishing process may
be performed through various steps, including first polish-
ing, second polishing, third polishing, and the like, and may
be performed using a water polishing apparatus.

FIG. 1 1s a perspective view of a general waler polishing
apparatus, FIG. 2 illustrates a side section of the surface of
an example of the polishing pad of FIG. 1, FIG. 3 1s a plan
view ol another example of the polishing pad of FIG. 1, and
FIG. 4 1s a view showing a method of forming grooves 1n the
polishing pad through hot press processing and cutting
processing.

As shown 1 FIG. 1, a general water polishing apparatus
may include a surface plate 11, to which a polishing pad 13
1s attached, a polishing head 21 configured to surround a
waler W and rotate on the surface plate 11, and a slurry spray
nozzle 30 configured to supply slurry S to the polishing pad
13.

During a polishing process, the surface plate 11 may be
rotated by a surface plate rotation shait 12, and the polishing,
head 21 may be rotated by a head rotation shatt 22 in the
state of being 1n close contact with the polishing pad 13. In
this case, the slurry S supplied by the slurry spray nozzle 30
may polish the water W, which 1s i1n contact with the
polishing pad 13, while infiltrating into the water W located
on the polishing head 21.

Referring to FIG. 2, 1 a final polishing (FP) process, a
porous polishing pad 13 having therein a plurality of pores
P 1s used to remove damage to the surface of the water. The
polishing pad 13 having this configuration has the same
structure as a backing film for supporting the wafer W.
Surface tension 1s generated at the surface of the polishing
pad 13 that 1s 1n contact with the water W. Surface tension
tends to 1ncrease as the size of the water W increases.
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In particular, because the water W of 300 mm or more
greatly increases surface tension, even when the polishing
process 1s completed, the polishing pad 13 1s maintained in
the state 1n which the water W 1s adsorbed thereon, thus
making 1t diflicult to separate the water W from the polishing,
pad 13.

In order to solve this problem and realize smooth supply
of slurry to the surface of the watfer, as shown 1 FIG. 3, a
polishing pad 13a having lattice-shaped grooves G formed
in the surface thereol may be used.

More specifically, the lattice-shaped grooves G may be
formed 1n the surface of a polishing pad 13a-1 or 13a-2
through hot press processing i a high-temperature and
high-pressure environment, as shown i FIG. 4(A), or
through cutting processing using a graver, as shown in FIG.
4(B).

However, hot press processing has a problem 1n that the
contact surface of the polishing pad 13a-1 1s thermally
deformed when pressed by a press (not shown), whereby the
surface 1n which the grooves G are formed 1s hardened. The
polishing pad 13a-1 manufactured using this method causes
a phenomenon 1n which stress 1s concentrated on the edge of
the water W that 1s adjacent to the grooves G during the
waler polishing process, thus leading to reduced flatness of
the water.

In addition, 1n the case of the polishing pad 13-2 manu-
factured using cutting processing, because the surface finish
of a cut surface 1s rough, impurities generated during cutting

of the grooves G remain in the grooves G, thus leading to
degradation 1n localized light scattering (LLS) quality.

DISCLOSURE
Technical Problem

Therefore, the present invention provides a polishing pad
for a watler polishing apparatus and a manufacturing method
therefor for improving wafer polishing quality by preventing
reduced flatness of a waler or degradation 1n LLS quality
while a wafer polishing process 1s performed.

Technical Solution

The present invention provides a polishing pad for a water
polishing apparatus, including an upper pad including a
front portion having a cut surface and configured to come
into contact with a water, a back portion located below the
front portion, and a plurality of grid grooves penetrating the
front portion and the back portion, a lower pad disposed
below the upper pad and configured to be attachable to a
surface plate, and an adhesive part located between the
upper pad and the lower pad and configured to combine the
upper pad and the lower pad.

The grid grooves may be formed such that the entrance
area that comes 1nto contact with a water 1s smaller than the
bottom area.

The gnd grooves may have a trapezoidal-shaped side
section 1 which the bottom length i1s greater than the top
length.

The grid grooves may be formed by bulling the front
portion of the upper pad in which the edges of wedge
grooves formed through hot pressing processing performed
on the back portion of the upper pad are included.

The upper pad may further include film-coated surfaces
coated on the front portion and the back portion, and the grid
grooves may have the film-coated surfaces as inner walls.
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The adhesive part may be an adhesive or an adhesive tape
to which the back portion of the upper pad and a front
portion of the lower pad are attached.

Cutting processing may be performed on the polishing
pad having the gnid grooves formed therein.

The upper pad may include a porous nap layer, and the
lower pad may include a non-woven fabric layer.

In addition, the present invention provides a method of
manufacturing a polishing pad for a water polishing appa-
ratus, the method including a film coating step of coating a
film on a nap layer, a grooving step of forming wedge
grooves 1n a back portion of the nap layer, a lamination step
of bonding a non-woven fabric layer to the back portion of
the nap layer, and a buthing step of bulling a front portion of
the nap layer to form grid grooves.

The grooving step may be performed through hot pressing,
processing.

In the lamination step, the nap layer and the non-woven
fabric layer may be combined using an adhesive or an
adhesive tape.

In the bulling step, the front portion of the upper pad in
which the edges of the wedge grooves are included may be
cut such that the grid grooves have a side section in which
the bottom length 1s greater than the top length.

After the buihng step, a cutting step of cutting the
polishing pad to an arbitrary size and shape may be further
performed.

Before the film coating step, a mixing step of mixing raw
materials of the nap layer may be performed.

Advantageous Ellects

According to a polishing pad for a water polishing
apparatus and a manufacturing method therefor of the pres-
ent invention, grid grooves, which are formed such that an
entrance area contacting a water 1s smaller than a bottom
area (e.g. a trapezoidal shape), may secure the smooth tlow
of slurry, may mitigate excessive surface tension with
respect to a waler, and may prevent reduced flatness of a
waler or degradation 1 LLS quality attributable to impuri-
ties during a waler polishing process.

DESCRIPTION OF DRAWINGS

FIG. 1 15 a perspective view of a general waler polishing
apparatus.

FI1G. 2 illustrates a side section of a surface of an example
of the polishing pad of FIG. 1.

FIG. 3 1s a plan view of another example of the polishing
pad of FIG. 1.

FIGS. 4A and 4B are views showing a method of forming
grooves 1n the polishing pad through hot press processing
and cutting processing.

FIG. 5 1s a side view of a portion of a polishing pad
according to an embodiment of the present invention.

FIG. 6 1s a flowchart showing a method of manufacturing,
a polishing pad according to an embodiment of the present
invention.

FIG. 7A illustrates a film coating step performed on the
nap layer of FIG. 5.

FIG. 7B 1llustrates a grooving step performed on the nap
layer of FIG. 5.

FI1G. 7C illustrates a post-grooving step performed on the
nap layer of FIG. 5.

FI1G. 7D 1llustrates a lamination step performed on the nap
layer and the non-woven fabric layer of FIG. 5.
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4

ling step performed on the nap

FIG. 7E 1llustrates a bu
layer of FIG. 7D.

FIG. 7F 1illustrates a polishing pad resulting from the
builing step of FIG. 7E.

BEST MODE

Heremafiter, embodiments will be elucidated via descrip-
tion thereof with reference to the accompanying drawings.
In the following description of the embodiments, 1t will be
understood that, when an element such as a layer (film),
region, pattern, or structure 1s referred to as being “on” or
“under” another element such as a substrate, layer (film),
region, pad, or pattern, it can be “directly” on or under the
other element, or can be “indirectly” formed such that an
intervening element may also be present. In addition, 1t will
also be understood that the criteria for “on” or “under” 1s on
the basis of the drawing.

In the drawings, elements may be exaggerated 1n size,
omitted, or schematically illustrated for convenience 1n
description and clanity. Further, the sizes of elements do not
indicate the actual sizes of the elements. Wherever possible,
the same reference numbers will be used throughout the
drawings to refer to the same parts. Hereinalter, embodi-
ments will be described with reference to the accompanying,
drawings.

FIG. § 1s a side view of a portion of a polishing pad
according to an embodiment of the present imvention.

As shown in FIG. 5, a polishing pad 100 for a wafer
polishing apparatus according to an embodiment of the
present invention may include an upper pad 110, a lower pad
120, and an adhesive part 130.

The upper pad 110 1s a part that forms an upper layer of
the polishing pad 100 and 1s 1n contact with a wafer to polish
the same. In more detail, the upper pad 110 may include a
front portion, a back portion, and a plurality of grid grooves
112. Here, the front portion and the back portion of the upper
pad 110 may be coated with a film 1n which various raw
materials are mixed.

The front portion may have a horizontal cut surface 102
from which a film-coated surface 1s removed. The cut
surface 102 may be formed through builing processing,
which will be described later.

The back portion may be attached to the adhesive part 130
in the state of being coated with the film.

The grnd grooves 112 may be arranged at regular intervals
in the upper pad 110 1n a form such that they penetrate the
front portion and the back portion. For example, the gnd
grooves 112 may be arranged in the shape shown 1n FIG. 3.
Of course, 1n the polishing pad 100, the intervals between
the grid grooves 112 or the number of rows and columns
constituting the grid grooves 112 may vary.

The grid grooves 112 may have a side section 1n which the
bottom length b 1s greater than the top length a. That 1s, the
orid grooves 112 may be formed such that the size of the
entrance area contacting a water W 1s less than the size of the
bottom surface area. The grid grooves 112 may be formed to
have any of various sectional shapes 1n which the entrance
area 1s smaller than the bottom surface area.

For example, as shown i FIG. 5, according to the
embodiment, unit members 111, which form the gnd
grooves 112, may have a trapezoidal-shaped section 1n
which the bottom length is less than the top length. The side
surfaces of neighboring unit members 111 serve as sidewalls
forming the grid grooves 112. Therefore, the grid grooves
112 may be formed such that the sectional area thereof
gradually increases from the front portion of the upper pad
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110 to the back portion. That 1s, the grid grooves 112 have
a trapezoidal-shaped side section 1n which the bottom length
b 1s greater than the top length a. In addition, as described
above, the grid grooves 112 may have film-coated surfaces
as mner walls.

The trapezoidal-shaped grid grooves 112 may exhibit
ellects of securing the smooth flow of slurry on the surface
of the upper pad 110 and minimizing surface tension with
respect to the water. In addition, since the front portion of
cach grid groove 112, 1.¢. the entrance contacting a waler W,
1s narrower than the back portion (or the bottom surface), 1t
1s possible to minimize the discharge of impurities present 1n
the back areas of the grid grooves 112 to the surface of the
upper pad 110 and thus prevent the impurities from con-
taminating the water or adversely atlecting the flatness of the
waler.

In addition, since the mnner walls of the grid grooves 112
are coated with a film, the flow of the slurry may be further
increased, and the generation of impurities may be reduced
during the process of forming the grid grooves 112.

The above-described upper pad 110 forms one layer in
which the grid grooves 112 are formed, and thus may be
referred to as a nap layer of the polishing pad 100. The nap
layer 110 may include a porous suede material so as to have
excellent performance 1n removing defects from a wafer and
prevent the occurrence of defects.

The lower pad 120 may be disposed below the upper pad
110 described above, and may be attached to the surface
plate. The lower pad 120 may be referred to as a non-woven
tabric layer of the polishing pad 100. The lower pad 120 may
be coupled to the upper pad 110, and may support the upper
pad 110 so that the upper pad 110 functions stably.

The adhesive part 130 may be located between the upper
pad 110 and the lower pad 120, and may combine the upper
pad 110 and the lower pad 120. For example, the adhesive
part 130 may be an adhesive or an adhesive tape to which the
back portion of the upper pad 110 and the front portion of the
lower pad 120 are attached.

The polishing pad 100 for a water polishing apparatus of
the embodiment having the above-described configuration
may solve a problem 1 which a waler 1s not readily
separated after a polishing process by securing the smooth
flow of slurry and minimizing surface tension using the grid
grooves 112, which have a relatively narrow entrance and a
relatively wide bottom (e.g. have a trapezoidal shape). In
addition, 1t 1s possible to prevent reduced flatness of a watfer
or degradation 1 LLS quality attributable to impurnties
during a watfer polishing process.

Hereinafter, a method of manufacturing the polishing pad
100 according to an embodiment of the present invention
and the above-described structure of the polishing pad 100
will be described 1n more detail. Hereinafter, the upper pad
110 and the lower pad 120 of the polishing pad 100 will be
referred to as a nap layer 110 and a non-woven fabric layer
120.

FIG. 6 1s a flowchart showing a method of manufacturing,
a polishing pad according to an embodiment of the present
invention, FIG. 7A 1llustrates a film coating step performed
on the nap layer of FIG. 5, FIG. 7B 1illustrates a grooving
step performed on the nap layer of FIG. 5, FIG. 7C 1llustrates
a post-grooving step performed on the nap layer of FIG. 5,
FIG. 7D 1illustrates a lamination step performed on the nap
layer and the non-woven fabric layer of FIG. 5, FIG. 7E
illustrates a buliling step performed on the nap layer of FIG.

7D, and FIG. 7F 1llustrates a polishing pad resulting from the
buthng step of FIG. 7E.
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As shown 1n FIG. 6, 1n a method of manufacturing the
polishing pad 100 according to an embodiment of the

present invention, a step of mixing raw materials of the nap

layer 110 1s first performed (S100).
In the mixing step (S100), a nap layer 110 including a

porous suede material may be manufactured by appropri-
ately mixing the raw materials for forming the nap layer 110.

Subsequently, a film coating step (S200) of coating a film
on the nap layer 110 may be performed. The film coating
step (5200), as shown 1n FIG. 7A, may be a step of coating
a polyethylene (PET) film on the surface of the nap layer
110. A film may be coated on the front portion and the back
portion of the nap layer 110 through the film coating step
(S200).

Subsequently, a grooving step (S300) of forming wedge
grooves 101 1n the back portion of the nap layer 110 may be
performed. The grooving step (S300), as shown 1n FIG. 7B,
may be performed through hot pressing processing using a
hot press. The wedge grooves 101 are not limited to a
triangular shape, but may have any of various other shapes,
such as a semicircular shape, in which the size of the back
portion 1s greater than the size of the front portion. The shape
of the wedge grooves 101 may be variously formed by
changing the shape of the hot press.

In the embodiment, the grid grooves 112 of the polishing
pad 100 may be formed by preferentially forming the wedge
grooves 101 (refer to FIG. 7C) through the hot pressing
processing performed on the back portion of the upper pad
110.

As shown 1n FIG. 7C, a plurality of wedge grooves 101
may be formed in the back portion of the nap layer 110
through the grooving step (S300). For example, the plurality
of wedge grooves 101 may have an inverted-triangular-
shaped section.

After the grooving step (5300), a lamination step (S400)
of bonding the nap layer 110 and the non-woven fabric layer
120 may be performed. The lamination step (5400), as
shown 1n FIG. 7D, may be a step of combining the nap layer
110 and the non-woven fabric layer 120 using an adhesive
or an adhesive tape. In this case, the back portion of the nap
layer 110 may be bonded to the front portion of the non-
woven fabric layer 120 such that the wedge grooves 101 1n
the nap layer 110 are oriented downwards.

After the lamination step (S400), a bulling step (S500) of
builing the front portion of the nap layer 110 1s performed.
The butling step (S500) 1s a process of removing the surface
of the nap layer 110. In the bufling step (S500), as shown 1n
FIG. 7E, the front portion of the nap layer 110 may be builed
so that the edge of each wedge groove 101, 1.e. the apex of
the triangle, 1s cut. Therefore, after the bufﬁng step (S5500),
the nap layer 110 has a thickness h1-2 that 1s less than the
thickness h1-1 1in the lamination step (S400), and has a cut
surface 102 at the front portion thereof.

Here, the cut surface 102 may be referred to as a bufled
surface. According to the embodiment, the nap layer 110,
which has the cut surface 102 at the front portion thereof,
may solve the problems with the front portion formed
through the conventional hot press processing, in which a
portion adjacent to the grooves G 1s thermally deformed.
Theretore, the polishing pad 100 according to the embodi-
ment, which has the cut surface 102 at the front portion
thereol, does not have a thermally deformed surface, thereby
preventing direct contact between a wafer and a thermally
deformed layer when contacting the water during the pol-
1shing process, reducing over-polishing of the side surface of
the water, and consequently improving polishing quality.
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When the builing step (S500) 1s completed, as shown in
FIG. 7F, the nap layer 110 1s formed such that the umnit
members 111 forming the grid grooves 112 have a trapezoi-
dal-shaped section in which the bottom length 1s less than
the top length. Therefore, the grid grooves 112 may be
formed such that the sectional area thereol gradually
increases ifrom the front portion of the nap layer 110 to the
back portion. That 1s, the grid grooves 112 have a trapezoidal
shape 1n which the bottom length b 1s greater than the top
length a, so that the entrance area that comes into contact
with a water 1s smaller than the bottom area. In addition, the
orid grooves 112, as described above, may have film-coated
surfaces as mner walls.

The grid grooves 112 having the above-described shape
may exhibit effects of securing the smooth flow of slurry on
the surface of the upper pad 110 and minimizing surface
tension with respect to the wafer. In addition, since the
entrance of the front portion of each gnd groove 112 is
narrower than the back portion, 1t 1s possible to minimize the
discharge of impurities present 1n the back area of each gnid
groove 112 to the surface of the upper pad 110, thus
preventing the impurities from contaminating the wafer or
adversely aflecting the flatness of the water.

In addition, since the mnner walls of the grid grooves 112
are coated with a film, the flow of the slurry may be further
increased, and the generation of impurities may be reduced
during the process of forming the grid grooves 112.

After the buthng step (S500), a cutting step (S600) of

cutting the polishing pad 100 to an arbitrary size and shape
may be performed. In the cutting step (5600), the polishing
pad 100 may be cut on a sheet-by-sheet basis so as to have
an arbitrary size and shape. For example, 1n the cutting step
(S600), the edge of the polishing pad 100 may be cut so that
the polishing pad 100 has a circular-shaped, elliptical-
shaped, or rectangular-shaped section. Subsequently, a qual-
ity inspection step (S700) of mspecting the quality of the
manufactured polishing pad 100 may be performed.

As described above, according to the polishing pad 100
for a water polishing apparatus and the manufacturing
method therefor of the present invention, the trapezoidal-
shaped grid grooves 112 may secure the smooth flow of
slurry, may mitigate excessive surface tension with respect
to a wafer, and may prevent reduced flatness of a water or
degradation 1n LLS quality attributable to impurities during
a wafer polishing process.
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The features, structures, eflects, and the like described in
association with the embodiments above are incorporated
into at least one embodiment of the present invention, but
are not limited only to the one embodiment. Furthermore,
the features, structures, eflects, and the like exemplified 1n
association with respective embodiments can be 1mple-
mented 1n other embodiments by combination or modifica-
tion by those skilled 1n the art. Therefore, contents related to
such combinations and modifications should be construed as
falling within the scope of the present invention.

INDUSTRIAL APPLICABILITY

The polishing pad for a watfer polishing apparatus and the
manufacturing method therefor of the embodiments may be
used for a process of manufacturing a silicon wafer.

The mnvention claimed 1s:

1. A method of manufacturing a polishing pad for a water
polishing apparatus, the method comprising:

a film coating step of coating a film on a nap layer;

a grooving step of forming grooves 1n a back portion of

the nap layer;

a lamination step of bonding a non-woven fabric layer to

the back portion of the nap layer; and

a bulling step of buthing a front portion of the nap layer to

epose the grooves.

2. The method according to claim 1, wherein the grooving,
step 1s performed through hot pressing processing.

3. The method according to claam 2, wherein in the
lamination step, the nap layer and the non-woven fabric
layer are combined using an adhesive or an adhesive tape.

4. The method according to claam 3, wherein in the
builing step, the front portion of the the nap layer 1n which
edges of the grooves are included 1s cut such that the
exposed grooves have a side section in which a bottom
length 1s greater than a top length.

5. The method according to claim 1, wherein after the
builing step, a cutting step of cutting a polishing pad to an
arbitrary size and shape 1s further performed.

6. The method according to claim 5, wherein before the
film coating step, a mixing step of mixing raw materials of
the nap layer i1s performed.
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